A measurement of the cross section for the combined two-photon production of charged pion and kaon pairs is performed using 1.2 fb of data collected by the CLEO II detector at the Cornell Electron Storage Ring. The cross section is measured at invariant masses of the two-photon system between 1.5 and 5.0 GeV/c, and at scattering angles more than 53' away from the pp collision axis in the 77 center-of-mass frame. The large background of leptonic events is suppressed by utilizing the CsI calorimeter in conjunction with the muon chamber system. The reported cross section is compared with leading order +CD models as well as previous experiments. Although the functional dependence of the measured cross section disagrees with leading order /CD at small values of the two-photon invariant mass, the data show qualitatively a transition to perturbative behavior at an invariant mass of approximately 2.5 GeV/c .
A measurement of the cross section for the combined two-photon production of charged pion and kaon pairs is performed using 1.2 fb of data collected by the CLEO II detector at the Cornell Electron Storage Ring. The cross section is measured at invariant masses of the two-photon system between 1.5 and 5.0 GeV/c, and at scattering angles more than 53' away from the pp collision axis in the 77 center-of-mass frame. The large background of leptonic events is suppressed by utilizing the CsI calorimeter in conjunction with the muon chamber system. The reported cross section is compared with leading order +CD models as well as previous experiments. Although the functional dependence of the measured cross section disagrees with leading order /CD at small values of the two-photon invariant mass, the data show qualitatively a transition to perturbative Gunion, Miller, and Sparks [2] , and Benayoun and Chernyak [3] , respectively. A calculation of the next-to-leading-order /CD prediction based on a particular model of the meson distribution amplitude is discussed by Nizic [4] , while the running of a, in the calculation of the meson form factor, and the subsequent effect on the leading order /CD result for pp~M +M are discussed by Ji and Amiri [5] .
The subject of this article is a measurement of the two-photon production of x+~and K+K using the CLEO II detector located at the Cornell Electron Storage Ring (CESR). The leading order result calculated by Brodsky and Lepage [1] can be expressed, approximately, in terms of the cross section for the two-photon production of muon pairs: The angle 8' denotes the scattering angle of one of the charged particles ("prongs") with respect to the pp collision axis, calculated in the pp center-of-mass frame. The overall angular dependence of Eq. (1) is sin 8' when one folds in the muon pair cross section. The form factor FM depends on the strong coupling constant a"t he pp invariant mass R', and the pseudoscalar decay constant fM It is take.n to be (0.4 GeV /c )/W for pious [1] .
A residual dependence on the pseudoscalar wave function outside of the form factor dependence is neglected in Eq. (1) , and leads to a 25%%uo negative correction.
This model dependent correction is significantly larger for neutral mesons. Since the form factor is proportional to fM2, the ratio of the kaon pair cross section to the pion pair cross section depends on (f~/f ) = 2.2 [6] when cMerences in the m and K wave functions are ignored. Benayoun and Chernyak [3] argue that such SU (3) Savor symmetry breaking efFects are important and obtain a ratio closer to unity, but their absolute prediction for the combined pion pair plus kaon pair cross section does not differ appreciably from that of Brodsky The rest of the Monte Carlo simulation involves tracking the generated particles through a detector simulation package based on GEANT [14] . In 
C. Muon rejection
The primary challenge of the xneasurement of the twophoton production of charged pion and kaon pairs is to reduce the enorxnous two-photon background of muon pairs. Equation (1) 
The discrimination power of the shower energy and lateral size is evident in Figs. 2(a) This source is expected to contribute 30+ 10 events after the two-photon event shape and the shower tag requirements. The uncertainty in this estimate arises &om the uncertainty in the muon rejection factor. This contamination was noticed in the shower tag efEciency extracted from the charged pion and kaon pair data sample itself ( shown as open circles in Fig. 3 ), where p & 2 GeV/c roughly corresponds to W & 4 GeV/c2, but it is reduced to negligible levels when a cut is imposed to exclude any events with muon chamber hits correlating to either track.
Significant non-muon backgrounds arise from the tau pair production of charged mesons. In particular, the small sample of e+e~7+7 -+ s+7r v P (w vs vr) events that pass the two-photon event shape cuts de- (4) The cross section 0Mc is the combined cross section for the production of m+vr and K+K . The factor 2.2 comes from (flc/f )4 in the QCD model of Brodsky and Lepage, and the factor (W /WicJc) comes from correcting TV to reflect kaon masses. The average value of this cross section for each bin in cos 8 and TV is used in Eq. (3), but the dependence of rr, , on the choice of crMc is minimal since it cancels in Eq. (3) to first order. The measured cross section does depend on the calculation of the equivalent photon flux, however, in the determination of the factor LMc.
The data used in the extraction of the cross section are the two-photon two-prong candidates that pass the shower shape cut on at least one track and that exhibit no muon chamber tracks. A total of 6286 events satisfy these cuts. The 6nal result, shown along with the QCD models of Brodsky and Lepage [1] , and Benayoun and Chernyak [3] , is presented in Fig. 5 the nonperturbative nature of the cross section near the resonance region, and in particular, to the interference of the f2 resonance with the s+s continuum. Indeed, the angular dependence reported here is similar to the angular dependence of the charged pion pair cross section in the region near the f2 (see, for example, Boyer et cL [18] , and references therein).
The Mark II experiment performed a similar combined measurement of the charged pion and kaon pair cross section at the PEP e+e storage ring [7] . Fig. 6 ).
D. Systematic e8ects
Systematic uncertainties on the measured cross section involve uncertainties in the trigger efficiency ( 5%) and the shower shape efficiency. The latter efficiency has been measured using various techniques (as shown in Fig. 3 ), all in good agreement with the detector simulation. The dependence of the measured cross section on the shower shape criteria has been studied by varying the cuts on the particle energy deposition in the calorimeter and the associated shower width by 25% of the nominal values. This range of values changes the overall event yield by as much as 50% for small W, but leaves the extracted cross section unchanged to within 5%. Moreover, the cross section has also been measured with the shower shape criteria applied to both detected particles rather than just one. Although the event yield is reduced approximately by two-thirds, the extracted cross section diff'ers by less than 10%. The shower shape criteria have also been applied to select charged pions in tau p, vs vr events, where several of the event shape cuts have been modified to select events with missing momentum rather than suppress them. The muon is identified by its penetration to the muon chamber system as in the calibration study of Sec. IV A. The resulting cuts are loose enough to select additional tau channels -notably channels containing neutral energy -but when all tau channels are included into the Monte Carlo generator, the resulting event yield agrees with that &om data to 5%. Finally, the two-photon cross section has been measured using only the muon chamber system in the limited kinematic region of adequate muon pair suppression. Results of this alternate approach confirm the functional dependence of our measurement of the cross section in both W and ] cos8'], but disagree on absolute normalization. Based on this study, and the previous tests of the shower shape efficiency, we assign a 20% systematic error to the overall normalization of our measurement, and a 10% systematic error on the point-to-point variation.
In addition to the modeling uncertainties described above, the measured cross section has a slight systematic dependence on the particular choice for the ratio of the kaon pair cross section to the 
